Abstract. It has previously been pointed out that the eigenfunctions of the finite integral equation with bandlimited difference kernel satisfy a certain second order linear differential equation, containing one parameter, whose continuous solutions, for discrete values of the parameter, are the prolate spheroidal wave functions. We consider here the finite integral equation with bandpass difference kernel. It is shown that, in the case of degeneracy, one eigenfunction is the continuous solution of a certain fourth order linear differential equation, containing two parameters which must be determined from prescribed conditions. The second eigenfunction is the derivative of .the first one.
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1. Introduction.
In the consideration of bandlimited functions there arises the integral equation \u(t) = J p(t -s)u(s) ds = Ku(t), ( Now Slepian [2] has shown that there is in general no second or fourth order self-adjoint linear differential operator with polynomial coefficients which commutes with the integral operator K, when the kernal is given by Eq. (1.5). It is the purpose of this paper to point out that such a fourth order operator does exist if u is even or odd and if, in addition, u is assumed to vanish at the end points, i.e., u(±l) = 0. The latter condition does not hold in general since it implies that, if u(t) is an eigenfunction of Eq. (1.1) for some X, then u'(t) is also an eigenfunction for the same value of X, as may readily be verified by differentiating Eq. Using Eq. (2.7) to substitute for p"(t -s) in Eq. (2.6), and equating to zero the resulting coefficients of p(t -s) and p'{t -s), we obtain
Differentiating Eq. (2.9) twice with respect to t leads to g"'(t) = 0, and it is readily verified that Eq. (2.9) is indeed satisfied if g is a quadratic function. Invoking Eq. (2.5) and omitting a multiplicative constant,
where x is a constant. We have thus obtained, in a direct manner, the result quoted in the first section. In a second paper [4] we obtain the general solution to Eqs. (2.5) and (2.6), wherein /, g, and p are assumed to be analytic functions. The bandlimited kernel of Eq. (1.5) is not a member of the limited class of analytic kernels pit) which permit solution. However, from Eqs. (1.2) and (1.5),
(2.12)
Also, from Eq. (2.7),
Hence, from Eqs. (2.7) and (2.12),
14)
It might therefore be expected that there is a fourth order differential operator which commutes with the integral operator, K, Eq. (1.1), when p(i) = p",h(t). In the next section we investigate this possibility. 3. Derivation of the fourth order operator. We here seek a fourth order self-adjoint differential operator
which commutes with the integral operator K[u(t)], as defined by Eq. (1.1). Proceeding in a manner similar to that of the previous section, it is found that Eq. (1.4) is satisfied if
We now make use of Eq. (2.14), where Ma,b[p(t)] is as defined in Eq. (2.13). Substituting for p'4> {t. -s) into Eq. (3.2) and equating to zero the coefficients of p(t -s), p'{t -s), p"(t -s) and p<3>(£ -s), we obtain Now if u is either even or odd, i.e., u(t) = u{-t), or u(t) = -u(-t), (3.13) these two conditions reduce to a single condition u"{ 1) = tw'U), (3.14)
using Eqs. (3.8) and (3.9). This condition may be regarded as defining 7.
Thus, to summarize, if There is thus a straightforward, though lengthy, numerical procedure by which eigenfunctions of the integral equation K[u{t)] = \u(t), where K[u(t)\ is defined by Eqs. (1.5) and (4.5), may be obtained in the case of degeneracy, with w(±l) = 0. Suppose that b2 is given. Choosing a value for a2, the first step is to find eigenvalues 7(a2, 62) and 8(a, 62), such that Lu = 0, where L[u(t)] is given by Eq. (3.15) , and u is subject to Eqs. 
